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Abstract 
This paper describes the approach adopted and the insights produced as part of the evaluation process of a multimodal social 
application dedicated to elderly people. The aim of the platform is to facilitate and enhance social interaction of people aged 60+, 
allowing them to keep in touch in a useful and easy-to-use way. As these kind of social-oriented technologies are by no way 
mandatory for maintaining an independent living at home, in order to ensure that they are accepted, adopted and actually used by 
elderly people, three complementary and intertwined issues are at stake: usability, usefulness and acceptability. In this paper, we 
describe how these three issues have been examined through the user-centred and mixed methodological approach that was 
adopted. We demonstrate that using both user tests in controlled lab environment and field trials at participants’ homes has 
succeeded in producing relevant insights at each stage of the design process. We discuss how these insights have either allowed 
confirming the choices made, and thus proceed with development efficiently, or led to design ideas to improve the application.  
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1. Introduction 
It is increasingly recognized that social isolation constitutes a serious problem of public health. Numerous 
negative health outcomes and potential risk factors are associated with this condition, which also impacts the well-
                                                            
* Corresponding author. Tel.: +333 25 71 80 39; fax: +333 25 71 76 76. 
E-mail address: karine.lan@utt.fr 
 he Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of organizing committee of the 6th International Conference on Software Development and 
Technologies for Enhancing Accessibility and Fighting Info-exclusion (DSAI 2015)
274   Karine Lan Hing Ting and Myriam Lewkowicz /  Procedia Computer Science  67 ( 2015 )  273 – 282 
being, and quality of life of a growing number of older adults. Socially isolated individuals are at increased risk for 
chronic diseases, cognitive deterioration and mortality1. Part of prevention measures is to keep elderly people 
socially integrated and active, including through the use of social-oriented technologies. AALFred, a virtual Per-
sonal Life Assistant developed as part an AAL project (PaeLife), is one of these technologies. The aim of this social 
platform application is to allow senior users to keep in touch with relatives and friends and to access useful web 
services in an easy and integrated way. In order to facilitate interaction with the application, this system proposes 
multimodal interaction: speech, gesture and touch modalities, together with mouse and keyboard. 
However, despite the fact that the use of such social-oriented technologies can be helpful to support social 
interaction, contrary to assistive technologies, they are by no way mandatory for maintaining an independent living 
at home. Therefore, in order to ensure that these technologies are accepted, adopted and actually used by elderly 
people, so that they can enhance their quality of life, three complementary and intertwined issues are at stake: 
usability, usefulness and acceptability. In this paper, we describe the user-centred approach adopted and recount how 
the evaluation process has examined usefulness, usability and acceptability issues, by implicating end users all 
through the design process – from the preliminary tests on a prototype to the field trials at people’s home with a 
‘nearly final’ fully integrated version.  
Depending on the level of progression in the design process, the most relevant method has been used for each 
stage, as the recommendations have focused more on one or the other issue. The preliminary user tests with a 
working prototype have examined the proposed services and, more importantly, the multimodal framework and have 
allowed confirming their usefulness. The user tests on the partly-integrated version has focused mainly on usability – 
and allowed to produce several recommendations to improve the multimodal interface. Finally, the field trials at 
users’ homes with a ‘nearly final’ fully integrated version have questioned usefulness and acceptability as users 
tested the app in their everyday home environment. Ethnography and interviews made at participants’ place allowed 
an understanding of users’ practices, and thus of their needs in much greater detail than with any other method used 
thus far. Interestingly, this understanding led to design ideas of further functionalities (which will be presented in the 
last section).   
This paper is organized as follows: after a presentation of our research aim, we present the methods used as part 
mixed methodological approach for the evaluation, and the settings of the study. We present in detail a situation of 
multimodal interaction with the prototype (V1) during preliminary user tests, and discuss the insights of this detailed 
analysis for design. Then, we describe the insights produced out of the field trials where users have tested the 
‘nearly final’ fully integrated version (V3). Based on the descriptions of these evaluation activities with end users, 
the objective is to discuss the interest of combining usability tests and ethnography to better inform design.  
 
2. Research aim and method used 
A whole range of studies have demonstrated that traditional methods – where ‘usability’ rather than ‘usefulness’ 
is the main issue2– may fail to identify factors which are critical to the efficacy of new systems. Also, usually a 
“classical” design approach begins with requirements analysis, often based on ethnography, and then proceeds with 
user tests of the tool that has been developed “from scratch”. The interest for ethnography to understand the practices 
of the future end-users is clearly spread among the Computer Supported Cooperative Work community3, 4. Generally 
on the later stages of the development projects, we can find tests, following guidelines to evaluate the usability or the 
accessibility of the design system. But some authors have also suggested that ethnography and usability could be 
intertwined5. It could be a way to diminish the barrier between results provided by ethnography that can be seen too 
general to find implications for design and usability tests that are too narrow and do not question the utility of the 
tested features. This idea of starting to question the usefulness of a system in the early phases of design, which we 
have adopted in this study, has also been supported for designing Information Systems in companies. Davis & 
Venkatesh6 have for instance demonstrated that usefulness measures based on functionality that are non-completely 
stable can approximate usefulness measures taken after users have used a working system or prototype, which led 
them to the conclusion that conducting user acceptance testing earlier in the system development process is possible. 
Following this idea, rather than adopting a “classical” design approach, it has proven helpful in the PaeLife 
project to take advantage of the availability of an early prototype to gather insights about usefulness of the proposed 
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services and of the multimodal framework. First, it has proven to be time-saving and allowed to rapidly gather 
feedback to inform next steps in the design process. Second, it has allowed handling the specificities of the 
population for whom we are designing – elderly, potentially isolated people – which implies both problems of 
method and of analysis. Indeed, it is not possible to examine how isolated elderly do not communicate. So, we resort 
to having active seniors participate in our research projects. Also, other studies7 have shown that elderly people can 
be ‘unreliable’ or ‘unwilling’ witnesses. The reason for this is that they do not know much about technology, and 
therefore, cannot inform researchers about a possible benefit of technology for them, that they just cannot perceive. 
Therefore making a technology – be it a prototype version – available for senior users to test, has proven to be a 
useful trigger. To put it simply: Instead of asking users what they would need, we observed what users do exactly 
with the technology, and based on these observations, ask relevant questions about ICT usage during what emerge as 
“situated interviews”. Requirements have therefore been analyzed based on the actions accomplished in real 
situations, where the different versions of the app being developed were actually used.  
Then, during the field trials, we examined how users used the ‘nearly final’ app on the long term, and how it 
could fit into their daily activities, habits and way of life. Based on previous experiences, where a similar user-
centred ‘living lab’ approach had been adopted8, we were aware of the advantages and drawbacks of each 
‘application’ of the concept. The authors explain that, in controlled labs, researchers have the possibility to test 
products with a large number of participants, but these tests are normally limited to short time duration and artificial 
settings. On the other hand, long-term evaluations with users overcome this limitation, but the test scale is normally 
limited to a smaller number of participants, due to the higher effort to work in the field. In this project, we therefore 
chose this mixed methodological approach, and argue that each method has produced useful insights, that were 
relevant at each stage of the development process, as we will see in the sections below.  
Due to the specificities of the system being developed and following the user-centered approach adopted in the 
project, the research question that emerged was:  how can the insights of the fine-grained analysis of the actual 
interaction of the user with the application system be helpful to inform usability and usefulness issues? This is 
especially important concerning the usability of a system that proposes multimodal interaction – speech, touch, 
gesture modalities – as a way to, precisely, enhance the ease-of-use. To examine these issues, user tests appeared, in 
the first stage, as most relevant and useful.  
2.1. Video recording user testing with real users 
“User testing with real users is the most fundamental usability method and is in some sense irreplaceable, since it 
provides direct information about how people use computers and what their exact problems are with the interface 
being tested9.”  It has several advantages to rapidly produce user feedback from the user tests we made. Having 
videotapes of a user test is essential for many research purposes when one needs to study the interaction in minute 
detail9. Apart from its several uses in usability engineering, its interest is in capturing and analyzing in situ action. In 
this study, we combined the technology of audiovisual recording – for intensive data collection and playback 
capability for their analysis – with participant observation and in situ questioning: interviewing and thinking-aloud. 
The value of thinking-aloud in usability engineering is proven, recognized and increasingly used9. It consists in 
having a test subject use the system while continuously verbalizing their thoughts. By this method, it is possible to 
understand how users view the system, what parts of the dialogue cause the most problems, and therefore identify 
the user’s major misconceptions and how they interpret each individual interface item. Its main advantage is the 
wealth of qualitative data it can collect from a fairly small number of users. 
However, care must be taken to avoid a bias in the real cause of usability problems by giving too much weight to 
the users’ own “theories” of what caused trouble and what would help. Therefore, Nielsen recommends that the 
experimenter should make notes of what the users were doing during the part of the experiment where they explain 
the reasons of their difficulties. He says that data showing where users actually looked has much higher validity than 
the users’ claim that they would have been more efficient if the field had been somewhere else. The strength of the 
thinking-aloud method is to show what the users are doing, and why they are doing it while they are doing it, in 
order to avoid later rationalizations.  
This is where video is the most useful and interesting to gather insights from user testing: having access to and 
capturing what users actually do rather than what they say/think they do. It makes possible fine-grained analyses of 
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action by preserving the temporality of processes that are achieved in time, and allows the permanent re-use of 
audiovisual data by techniques like playing, repeating, slow motion and zooming. Video constitutes helpful data 
since, not only the user’s actions are made analyzable, but also the outputs produced by the system. The fine 
interaction analysis looks into how the outputs are understood, or not, by the user. By analyzing both the user’s and 
the system’s actions – their “interaction” – it is possible to identify usability problems, and most importantly to 
examine the “naturalness” with which users switch from one modality to the other. Thus, videotaping user tests 
allows access to details, which otherwise would have gone unnoticed, making it possible to examine the complexity 
of multimodal conduct precisely the interaction both on and beyond the screen, as well as the complexity of 
multimodal conduct10. By ‘multimodality’, we mean both, from a social interaction perspective, embodied 
interactional practices (verbal communication, bodily posture, gestures and gazes) and from an HCI perspective, the 
bunch of modalities available to interact with the device (touch, gesture, speech modalities). Using this type of 
application is precisely one of these complex situations of multimodal conduct. In Fig. 1, the user on the left is 
testing the prototype version (V1) on a touchscreen PC and typing an email using the touch modality; the user on the 
right is testing the ‘nearly final’ fully-integrated version (V3) on a full device (TV monitor, PC, Kinect) – she is 
typing an email using the special keyboard and the gesture modality. 
All the participants involved in our study are independent-living seniors aged over 60 years: from 60 to 80 years 
old. The target user was identified early, and all through the project, we resorted to participants who are 
representative to the intended users of the application. Also, in order to cater for user differences, the participants 
selected at each stage have different levels of competence and use of technology. They all participated in the project 
on a voluntary basis, after giving their fully informed consent.  
  
a              b  
Fig. 1. (a) Touch modality on V1 ; (b) Gesture modality on V3 
3. Examining usefulness: Preliminary user tests with the prototype version  
The user tests took the form of a protocol of predefined basic tasks to be achieved using the prototype and were 
combined with situated interview questions. This prototype proposed four main services: email, agenda, social 
networks, call. As said earlier, aiming at a complementarity of techniques, our concern all through the evaluation 
process was threefold: usability, usefulness and acceptability issues. Depending on feedback that was required 
according to the level of progression in the design process, the study would focus more on one or the other aspect. In 
these preliminary user tests, since we knew that the interface of the prototype would change a lot, the focus was on 
examining usefulness.  
First, in trying the services, the users provided feedback on the perceived usefulness of the services proposed. 
Second, we gained an understanding of the users’ existing practices concerning mediated communication and the 
use of technological devices, so as to question how the services could support the elders’ social interaction habits, 
and therefore integrate coherently into their way of life. The third issue was an intertwined usefulness/usability 
question. Indeed, the added value of the tested system lies in the mixed interaction modalities that have been made 
available in the final product: touch, speech (input and output), gesture, together with mouse and keyboard. The 
concern was to examine how users would manage between these different modes of interaction, and whether this 
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mixed bunch of modalities was perceived as useful or not. This managing between several modalities has been 
examined in detail in the extract below. Before this, we make a brief presentation of the settings of the user tests. 
3.1. Settings of the user tests 
The choice of the number of participants for these preliminary user tests is both methodological and practical. 
Indeed, studies on usability tests11 show no significant correlation between the number of users and the number of 
severe problems identified. Nielsen9 recommends having tests with ideally 3 users, and a maximum of 5: “Elaborate 
usability tests are a waste of resources. The best results come from testing no more than 5 users and running as many 
small tests as you can afford.” Therefore favoring in-depth testing and following the guidelines for qualitative 
usability evaluation, we had 3 users participate in the tests. The three of them had different levels of computer 
literacy and different use of ICTs. Each test lasted about 2 hours. The tests were held in a room of the Living Lab 
related to our university, which had been specially prepared and dedicated to the activity. The Living Lab aims at 
replicating a home environment, where we have observed that elderly people feel and ease and welcome. So the 
activity of doing a user test in a controlled lab environment was not experienced as stressful, despite the novelty of 
the application and the instructions to achieve predefined tasks. The first author was present all through to lead the 
test: observe and record users’ actions – through both note taking and video recordings – ask questions, and 
eventually solve the bugs and assist the user.  
The list of basic tasks to achieve focused on the two most resulted services: email and agenda. We were very 
concerned about the necessity for the tasks to fit – and to succeed in questioning – these senior users’ practices and 
interests. Also, since some of them were not familiar with touch interfaces, and even more speech interfaces, some 
tasks remained purposely vague. “Select the text zone in the way that seems most appropriate” could be done either 
by clicking the zone or by saying “Object” or “Message”. Though these tasks may appear very basic, due to the 
novelty of certain interaction modalities for most users, they allowed interesting insights to emerge. First, 
concerning the usability of the interface, the difficulties met by the users made possible to identify very important 
problems about structure of information, positioning of buttons, mandatory character of certain fields and the lack of 
intuitiveness of certain paths. More importantly, these tests allowed to question the “naturalness” of the multimodal 
interaction and the usefulness of proposing several modes of interaction.  
3.2. Naturally shifting between modalities 
Coherent with our research question – how the insights of the fine analysis of the actual interaction of the user 
with the application system can usefully inform usability and usefulness issues – our analysis purposefully focuses 
in detail on one excerpt. The interest of combining different interaction modalities in using the system emerges very 
clearly from the analysis of the user’s actions. The user is 60, has been used to the computer for work activities as a 
secretary and therefore types quickly, owns a mobile phone (not smartphone) ; she had never used voice or touch 
modalities before. The application is installed on a touchscreen PC running Windows 8. All through the test, the 
user made visible that she was curious and enthusiastic about the speech commands, a technology which she had 
never used before. In this extract, when doing the agenda task, she privileges speech to interact with the prototype.  
The transcript presented here combines an interest for the sequential organization and the detail of action, and the 
details of human-machine interaction [18]. It does not aim at being exhaustive and at reproducing the data, but at 
drawing attention to phenomena that emerge as being of interest. In this specific user-application interaction, we 
were interested in analyzing specific touch actions, or elements of prosody for the speech commands. We can 
analyse the fine temporality of the interaction between input by the user and output by the application. This is the 
reason why the transcript takes the form of 4 columns, where the input and output appear clearly, and where we 
distinguish verbal and touch actions of the user, and vocal and display output by the application (Fig. 2). The 
interaction under study being multimodal, the transcript focuses as much on verbal and non-verbal actions, which 
are described in between ((   )), but also on silences indicated in seconds, Ex: “(1.0)”, where the user waits for output 
from the application, and on vocal aspects like raising intonation () and raising volume (∆) in the user’s speech for 
the vocal commands. In this extract, we examine how the user uses the touch and the speech modalities to interact 
with the prototype while achieving the predefined tasks.  
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Fig. 2. Transcript† of the multimodal interaction with the application on the touchscreen PC 
                                                            
† The data were transcribed according to conventions commonly used in Conversation Analysis 
(3.0)  pauses or silences in seconds 
:  extension of the sound or the syllable it follows  
.  stopping fall in tone  
  rising inflection 
Δ  rising volume 
-  interruption 
279 Karine Lan Hing Ting and Myriam Lewkowicz /  Procedia Computer Science  67 ( 2015 )  273 – 282 
The user is on the videoconference page, when she tries to go back to the main page, so that she can access the 
agenda service. Lines 2 and 3, she tries the vocal command “back”. When saying “two times” (line 5, addressing the 
researcher), she demonstrates her satisfaction of having succeeded with the speech command. Lines 9-12, when the 
vocal command “agenda” does not work, she naturally switches to the other modality she has used so far alongside 
speech: touch. Line 13, the user selects using her finger. The display changes rapidly, though the page takes some 
time to load. She uses touch again, to open the 24th in the agenda. Interestingly, at the same time as she does the 
clicking action, line 22, she verbalizes what she is doing and accentuates “24th”, raising intonation and volume, as if 
she were using the voice command. This ‘mix’ between two modalities shows how she unproblematically shifts 
from one to the other. Though she favours speech, she naturally resorts to touch when some speech commands are 
not functioning. She makes this preference for speech visible lines 26-28. Line 26, she prepares her clicking action, 
raising her right hand. A few centimetres away from the screen, she stops and puts her hand back on the table as she 
says “new appointment”, line 28. The change in display is not immediate, so that she first thinks that it has not 
worked. Making a sceptical grin, she prepares to use her hand to click (line 29) when the vocal output and the 
display show that the action has been successful (line 30). 
3.3. Insights to inform improvements 
The action transcribed and analysed above shows that the user easily uses both voice and touch modalities. She 
also easily shifts from one to the other, rapidly understanding when the voice commands have not been successful. 
We can see in the transcript how the several feedbacks from the system, whether vocal or displayed on the screen, 
play an important role in her understanding of the situation. The availability of the feedbacks ensures their 
comprehension by the user and a successful interaction with the system.  
Therefore, there are several insights that can be useful to inform design. First, the interest of proposing a 
multimodal system is confirmed. The user’s actions, where she adapts to the contingencies very fluently, confirms 
the scenario hypothesis where different modalities would fit different situations in the home, depending on the 
activities the user is engaged in. Second, we see here that the delay in obtaining feedback from the system (lines 28-
30) led to confusions about whether or not the action had been taken into account by the system. The several 
feedbacks from the system, whether vocal or displayed on the screen, play an important role in the user’s 
understanding of the situation. The availability of the feedbacks ensures their comprehension by the user and a 
successful interaction. A more rapid feedback would prevent these miscomprehensions and a more efficient 
interaction with the device.  
3.4. Helpfulness of user tests 
In conclusion, these tests sessions allowed demonstrating the usefulness of multimodality for this system, 
especially voice and touch. It was interesting to see that the senior users we have met do not have any problem for 
shifting from one modality to the other. More generally, these tests also showed the usefulness of the proposed 
services, and also allowed to identify the usability/usefulness issues related to the multimodal framework. The 
empirical details of ‘what users do with the application’ have been captured, analyzed and translated in 
recommendations. Thus, the problems in this first prototype version were considered as opportunities to identify 
what can be improved very early in the process, thus adding value to the iterative design approach. The insights of 
the evaluation of the first version of the prototype have successfully informed the development of the second version 
of the application.   
Because of space restrictions, we will very briefly describe the user tests on the partly integrated version of the 
application (V2), before describing the field trials. These user tests involved 6 participants. Three of them had 
already tested the V1, so that they could comment the improvements. Like for the preliminary tests on the V1, in 
these user tests on the V2 also, users were asked to complete typical tasks. These user tests allowed to identify 
several usability problems, and rectify them so as to improve the next version of the application. The problems were 
described in detail so that they could be easily understandable by the developers who could, thus, have a vivid 
understanding of the users’, and of their difficulties. Based on these descriptions, recommendations were 
formulated, organized per module, or by general recommendations. Apart from gathering feedback about the 
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interface (paths, place of buttons etc.,), these tests allowed a fine understanding of how the seniors organize their 
daily life – their use of their paper agenda, or how they look for a hospital – and how they value social interactions. 
This understanding, together with the identification of specific usability problems, allowed to refine and improve the 
interface and the way actions are done in the application, that have been integrated in the V3 tested at home. 
4. Examining acceptability: Field trials with the ‘nearly final’ fully-integrated version  
In order to answer our research question about the acceptability of the application and how they would fit into 
senior users’ way of life, it appeared absolutely necessary to deploy the technology at users’ homes during field 
trials. This is based on the claim we already defended12 that, to ensure a higher acceptance and successful adoption 
of these AAL technologies, it is essential to adopt socio-technical approaches and methods, which take into account 
the needs of daily life and subtle aspects of the home into the design process. In deploying the technology at users’ 
homes, the application could be tested on a long-term period, in a quite unconstrained way. Most of all, users would 
be using the application in their familiar environment and day-to-day activities. The field trials lasted one month in 
France, involving a total of 4 users testing the application either with the whole device (computer, TV, Kinect) or on 
a tablet. While the preliminary user tests were carried out only in France, the field trials were held in the 4 countries 
members of the consortium, based on the same protocol.  
4.1. Research protocol  
The objective of the protocol was to gain a fine understanding of the acceptability of the application in senior 
users’ daily life, and what could hinder its adoption into a particular home environment. Ethnography – in a broad 
understanding of the term – was used: observation, interviews and a set containing a media diary and a digital video 
recorder. Users could voluntarily record their own activity when using the application, and noted down their use of 
the application: when and for what purpose, in what circumstances, and what difficulties they had met when using it. 
We were very much aware of the fact that pursuing ethnography in domestic settings raises practical and ethical 
challenges. This protocol was designed so as to be as unobtrusive as possible. Visits were scheduled once a week at 
participants’ place, depending on their availability and preferences, and never lasted more than three hours. Also, 
while providing extremely useful insights into how the technology was used, the media diary was filled at users’ 
own pace and own time, and video recording on users’ voluntary decision, based on the user’s 
understanding/judgment of what could be of interest for the researcher. 
Like the previous evaluation activities, all the participants in the field trials are aged over 60 years old, and have 
some experience of technology already, and different levels of computer proficiency. The research question was: 
would the application facilitate the life of users whose use of the computer is limited and encourage them to do more 
activities; would the application be considered as useful and offering all the essential services a proficient user of IT 
would appreciate?  
The application was considered useful. However, in order to answer a full “yes” to the research questions above, 
the field trials revealed that the application would be even more useful with some more functions. Interestingly, 
while end users had been involved all along the design process and participated in the user tests on V1 and V2, these 
design ideas only appeared during the field trials. There are two reasons for this. First, user tests and field trials do 
not focus on the same issues in the same level of detail. Of course, as explained already, the user tests produced 
extremely useful knowledge. On the V1, the preliminary user tests allowed, very early, to confirm the usefulness of 
the services and the multimodal framework. This usefulness has been confirmed again during the field trials, 
demonstrating the validity of the insights produced. On the V2, the user tests allowed to identify and rectify an 
important number of usability problems with the graphical interface. However, user tests based on predefined tasks 
cannot reveal how the application fits into users’ way of life, which is the focus of field trials, because they are long-
term and allows more time for in-depth understanding of people’s practices and habits. The second reason is linked 
to the level of progression in the design process.  The previous versions available for testing did not provide all the 
functionalities, and therefore reveal all the potentialities of the app. Therefore, apart from the lack of time during the 
user tests, the lack of integration did not allow to fully understand the tool, and what could be done with it. Thus, the 
field trials allowed different insights to be produced. 
281 Karine Lan Hing Ting and Myriam Lewkowicz /  Procedia Computer Science  67 ( 2015 )  273 – 282 
4.2. Design ideas 
Several ideas emerged out of the insights during the field trials. We will focus on two of them, describing the 
collaboration between users and the first author. The first idea has emerged from the researcher’s understanding of 
users’ practices in managing their emails. The second has collaboratively emerged during the interview between the 
user and the researcher.  
The first design idea concerns a new feature in the Messaging module to allow users to have a storage place in 
their messaging system. After discussion with the other partners involved in evaluation and development, it has been 
agreed that this new feature would bring added value to the application, and that it will be implemented in the near 
future.  
In fact, based on interviews and observations, we realized that all the senior users involved in the field trials in 
France erased their incoming messages. From this observation, we examined this question, explicitly and in detail, 
with them. Deleting emails is for them a question of organization, not of storage space: they delete messages 
considered by them as irrelevant and not important, messages that are no more timely, messages sent by friends to 
which they have already answered. Deleting a message means that it has been “treated”. This way, they keep their 
email accounts clear, saying that they are a bit afraid of being swamped with information and losing control over the 
stream of news. A user deletes almost everything as part of this organization, except the messages that contain 
photos or videos that she values. She keeps these emails in the inbox, which appears as being used as a storage 
space. Some users save the content before deleting the message: photos or videos, mainly of children of family 
members. The data are stored on the computer with a copy on an external hard drive. Another user, perfectly aware 
that the storage space is not an issue nowadays, has created folders in his inbox.  So, once the email has been read, 
either it is i) kept in the inbox since it has a temporal validity, e.g an appointment with an address and deleted once it 
is over, ii) deleted immediately because of no interest to the user, iii) filed. 
Of course, the objective is not to complexify the integrated messaging system of AALFred (its interest lies 
precisely in its ease of use), but to allow users to organize their messages, especially if they are Facebook users, and 
can be rapidly “polluted” by all the posts, and to save what is important to them: photos, videos, administrative mail 
and bills. Since, the idea is to be able to “do everything with the application”, one aspect of people’s lives, at any 
age, is to pay bills and manage administrative stuff. The application will also help them do that.  
The second design idea is to have a “stop button” which would be directly accessible on the modules in order to 
turn off Text to speech (TTS) when vocal outputs are not desired. Of course, users can currently deactivate TTS in 
the Preference module, but the issue that appeared during the interview is not to “stop TTS in general”, but to “stop 
TTS at that specific moment, when TTS is not desired”. The user explained that when opening the weather module, 
the weather forecast for the next 5 days displayed on the screen would be read out loud, till the end. She explained 
how annoyed she was by this vocal output, and how she found complicated to exit the weather and go the Preference 
module and then deactivate TTS. Anyway, TTS was not considered as annoying per se, it was annoying at that 
particular moment, in this particular situation. For example, a user living alone may be very happy with TTS but 
would like to stop it easily as the phone rings. Demonstrating several times the TTS so that the researcher could see 
by herself, the user repeated “we should be able to stop it easily”. The idea of a stop button was collaboratively 
designed during this interview, as user and researcher looked for possible convenient solutions. Just one week after 
her feedback had been transferred to the development team, the stop button has been implemented in the Weather 
module. By the end of the field trials, it was effective in the other module offering TTS, the News module, so that 
the user could test, by herself, the usefulness of her design idea. The advantage was twofold. First, since her 
suggestion corresponded to a need she wanted to be met, her critics were very constructive. Second, from a 
participatory design perspective, seeing the implementation, that is the concretization of the help she was bringing to 
the development process, was considered by her as an acknowledgement of her participation.   
5. Conclusion 
In adopting this mixed methodological approach – using both user tests in controlled lab environment and field 
trials at people’s homes – it has been possible to make the most of the advantages of each method to produce the 
insights that were relevant at each stage of the design process. The preliminary user tests in a controlled situation 
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confirmed the usefulness of the services and the interest of multimodal interaction early in the process, allowing to 
adapt the system and carry on with the development efficiently. Also, these early tests solved the difficulty for 
elderly people to imagine ICT ideas or solutions that are currently not available. Having a prototype to test in a real 
usage situation has been a useful trigger to requirements analysis.  
Complementarily, field trials brought different insights with a different focus on the issues under study, which are 
critical to the adoption of a technology: usability, usefulness and acceptability. The field trials at participants’ homes 
were helpful to assess the usefulness and acceptability of the ‘nearly final’ version of the application, and how it 
would fit into the daily life of our participants, based on the understanding of their habits and usage of ICTs. Longer 
time and a deeper understanding of the application by the users have produced extremely interesting insights and 
design ideas to improve the application, sometimes suggested by the users themselves. 
Together with this initial objective, the field trials revealed to be useful to solve bugs. Because of the specific 
devices used at participants’ homes, problems that had never occurred on the developers’ devices popped up during 
the field trials. We are very conscious that sometimes these problems were quite disruptive to evaluate the 
usefulness of the app in the “ordinary, normal and day-to-day” home usage. But all in all, these problems were very 
useful, so that a solution could be found before the research project completely ends. Interestingly, these problems 
also strengthened the participatory approach. Very concerned about helping, users reported problems quickly and 
proactively, becoming real “actors” of the process by collaborating actively with the researcher involved in field 
work and the researchers or engineers involved in development.  
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